Molecular haplotyping of genomic DNA for multiple single-nucleotide polymorphisms located kilobases apart using long-range polymerase chain reaction and intramolecular ligation.
Genetic polymorphisms are well-recognized causes of interindividual differences in disease risk and treatment response in humans. For genes containing multiple single-nucleotide polymorphisms (SNPs), haplotype structure is often the principal determinant of phenotypic consequences, and haplotype distribution represents the best approach for assessing patterns of linkage disequilibrium. To permit more widespread molecular determination of haplotypes, we developed a simple yet robust method to determine haplotype structure for multiple SNPs located up to 30 kb apart in genomic DNA using long-range polymerase chain reaction (LR-PCR) and intramolecular ligation. Complete concordance was shown between the new method and conventional approaches, such as family pedigree analysis or cloning and sequencing. The availability of a simple method to directly determine haplotype structure using genomic DNA, without family pedigree analysis, cloning or complex instrumentation, provides an important new tool for elucidating the genetic determinants of drug disposition and effects, disease risk, and molecular evolution.